Alteration of nickel-binding proteins in nickel-resistant cells.
Proteins from wild-type and nickel-resistant cells (Balb/c-3T3 and B200, respectively) were studied by one- or two-dimensional sodium dodecyl sulfate polyacrylamide gel electrophoresis and detected either by standard protein staining or by fluorographic analysis of [63Ni] binding. Wild-type cells contained three major nickel-binding proteins with molecular masses of 68 kDa (p68), 55 kDa (p55), and 48 kDa (p48). The p55 was present in high concentrations in the microsomal fraction, whereas the p68 nickel-binding protein predominated in the cytosolic fraction. We were unable to demonstrate that p48 was localized in any subcellular fraction. Both the p55 and p48 proteins appeared to be present in similar amounts in wild-type and nickel-resistant cell lines, based upon silver staining of two-dimensional gels, yet in the nickel-resistant B200 cells, these proteins could not be visualized by [63Ni] binding. This suggested that if nickel binding to these proteins were important for nickel toxicity, then nickel resistance in the B200 cells would be associated with the observed loss of metal binding to these proteins. In addition to the changes in [63Ni]-binding proteins, the total concentration of a 44 kDa protein was increased in B200 cells, but its ability to bind nickel could not be established due to its rapid degradation. Among the nickel-binding proteins studied, the p55 contained nickel-binding sites that were the most resistant to exchange by excess nickel ions. The microsomal fraction that contained the highest concentration of p55 also had the highest nickel-binding activity when standardized for protein concentration.(ABSTRACT TRUNCATED AT 250 WORDS)